Rhamnolipids are a group of biosurfactants produced by bacteria and their amphiphilic property originates from their glycolipidic structures.
1 Rhamnolipids were first isolated from the opportunistic human pathogen Pseudomonas aeruginosa. 2 More recent studies have expanded the bacteria taxa known to produce rhamnolipids to include new families such as Acinetobacter calcoaceticus from the family Moraxellaceae, 3 different orders such as Pseudoxanthomonas sp. from the order Xanthomonadales, 4 and even different classes such as Burkholderia spp. from the class Betaproteobacteria. 5, 6 Despite the production of rhamnolipids over disparate taxonomic groups, their biological function is still unclear. Studies suggest rhamnolipids might play multifunctional roles such as promoting the uptake of water insoluble substrates, 7 immune modulators, 8 antimicrobials, 9 and insecticides. 10 The common core structures are composed of one or two L-rhamnoses linked to one or two β-hydroxy fatty acids (C 10 -C 16 ) through a glycosidic bond. β-Hydroxy fatty acids are linked through ester bonds while di-saccharides are linked through α-1,2 glycosidic linkages.
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In the study presented here, an unprecedented rhamnolipidamino alcohol hybrid rhizoleucinoside (1) (Figure 1 ), featuring a rare Rha-C 10 -C 10 -C 10 glycolipid core attached to a terminal leucinol moiety, was isolated from Bradyrhizobium sp. BTAi1 (ATCC BAA-1182). Bradyrhizobium species are symbiotic bacteria that fix nitrogen for their leguminous host plants. 11 Although the whole genome of this strain has been sequenced, 11 secondary metabolites have not been previously reported for this organism. To the best of our knowledge, this is the first example of an amino alcohol-containing rhamnolipid as well as the first rhamnolipid isolated from a bacterium belonging to the class Alphaproteobacteria. 12 The diequatorial coupling between anomeric proton H-A1 and H-A2 (J 1,2 = 1.3 Hz) 13 indicated the glycosidic bond of L-rhamnopyranosyl moiety was in the α conformation.
The 1 H, gCOSY and HSQC NMR spectra of 1 also showed one oxygenated methylene (δ H Marfey's method has been previously used to determine the stereochemistry of amino alcohols such as alaninol and valinol.
14 To further validate this method for leucinol, L-leucinol and D-leucinol standards were derivatized with Marfey's reagent and analyzed by reversed phase HPLC. By comparison of the HPLC retention time, the amino alcohol subunit in 1 was determined to be L-leucinol.
In addition to the resonances belonging to rhamnopyranosyl and leucinol subunits, 1 H and 13 C NMR spectra showed three sets of resonances sharing highly similar structural features. 15 Therefore, all three 3-hydroxyldecanoic acid subunits possess the Rconfiguration, in agreement with other bacterial rhamnolipids. In summary, we identified a novel rhamnolipid-amino alcohol hybrid rhizoleucinoside (1) from Bradyrhizobium sp. BTAi1. Its uniqueness lies in the incorporation of an amino alcohol moiety and the unprecedented rhamnolipid core structure that includes three sequential β-hydroxydecanoic acids. While the ecological role of this molecule requires further investigation, evidence suggests its possible role in establishing the symbiosis between plant host and bacterium. The first step to forming the symbiotic relationship between rhizobial bacteria and plant involves invasion of root cells. 16 Legume immune systems can be triggered during the infection but become rapidly suppressed. 17 Recent studies 18, 19 have suggested that Nod factors (NFs), a group of signal molecules widely produced by rhizobium, may be responsible for plant immunity suppression. Interestingly, as a unusual phenomenon, Bradyrhizobium sp. BTAi1 is reported to lack the genes nodABC, which are essential for the production of NFs. 11 Alhede et al 20 postulates that rhamnolipids produced by the pathogen P. aeruginosa function as a shield to thwart the immune responses during infections of a human host. Further investigation will be required to determine if rhizoleucinoside plays a role for Bradyrhizobium sp. BTAi1 in suppressing the host plant defense system and facilitating the establishment of symbiosis.
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